Introduction
in marine systems of the temperate northern hemisphere, the six species of sand lances (Ammodytes spp.) often act as important trophic links between zooplankton and the broad suite of predators that feed on small forage fishes (Wanless et al. 2005 ). the energy densities, growth rates, and fecundity of sand lances all vary spatially and temporally (robards et al. 2002; Wanless et al. 2005) , and this suggests that feeding conditions for sand lances can be highly variable.
the Pacific Sand Lance (Ammodytes hexapterus) is a vital component of northeastern Pacific ocean food webs (Beacham 1986; Borstad et al. 2011) . Despite its ecological importance, however, information on the diet of this species is extremely limited. a recent study quantified the diet of the Pacific Sand Lance at several sites along British Columbia's outer coast in the summers of , 2010 , and 2011 (Hipfner and Galbraith 2013 .
Here, we have collated and analyzed data collected in the protected inner waters of the Salish Sea in the spring and summer of 1966 , 1967 , and 1968 (Barraclough and fulton 1968a *, 1968b Barraclough et al. 1968*; robinson et al. 1968*; robinson 1969*) . Because the Salish Sea ecosystem has undergone dramatic changes since that time (therriault et al. 2009 ), these data can serve as a baseline for comparison.
Methods
Pacific Sand Lance were collected in surface trawls in waters of the Salish Sea off the coast of British Columbia: 8 were collected between 4 and 8 July 1966 in the Strait of Georgia and Saanich inlet (southern Vancouver island), 26 were collected between 5 and 9 June 1967 in the Strait of Georgia, and 81 were collected between 23 april and 7 June 1968 in the Strait of Georgia and Saanich inlet. the gastrointestinal tracts of the 115 Pacific Sand Lance were excised with scalpel and forceps and were placed in vials filled with 15% buffered formalin.
in the laboratory, the excised tracts were washed over a 0.063 mm mesh to remove the formalin, which was captured for neutralization treatment and disposal. each stomach was then separated out, transferred to a 1 mm gridded Petrie dish, and slit longitudinally under a Wild M4 dissecting microscope with ocular micrometer. the contents were removed using water from a squeeze bottle and then the items were counted. their life stage was determined and they were identified to the lowest taxonomic level possible. Some stomach contents were fresh and in a condition that allowed the prey to be identified to species, but most contents had been at least partially digested. as a result, the representation of soft-bodied prey types such as larvaceans in diets could have been underestimated (Barraclough and fulton 1968a*, 1968b*; Barraclough et al. 1968*; robinson et al. 1968*; robinson 1969*) .
for this report, dry weight estimates were assigned to each species and stage based on weight vs. length regressions from fulton (1968) and McCauley (1984) , as well as direct lab measurements. total length was used for most prey items, the exceptions being fork length in the case of larval fish and prosome length in the case of copepods.
to facilitate direct comparison with information collected elsewhere in British Columbia, we analyzed the data as described in Hipfner and Galbraith (2013) . an Diet of the Pacific Sand Lance (Ammodytes hexapterus) in the Salish Sea, British Columbia, in the 1960s index of relative importance (Pinkas et al. 1971 ) was calculated to quantify the importance of each prey type in Pacific Sand Lance diets in each year. the formula is:
(1) I ri = the proportion of all non-empty stomachs that contained prey type (i) × (the proportion by number of prey type (i) item relative to all prey types + the proportion by dry mass of prey type (i) relative to all prey types).
following Santic et al. (2012) , we then standardized this index for each prey type to a scale of 0-100 using the formula:
(2) %I ri = 100 × [I ri × (∑I ri −1 )]. When a predator consumes exclusively small prey, there tend to be strong correlations among the three component measures of I ri (percentage frequency of occurrence, percentage by number of individual prey items, and percentage mass of prey), and these correlations can exaggerate differences in the importance of prey types (Macdonald and Green 1983) . therefore, we also report each of the three component measures for all prey types that constituted 10% or more of the %I ri in at least one of the three years. across the three years, there were 12 major taxa of prey in Pacific Sand Lance stomachs, including 8 groups of crustaceans, as well as trematodes, molluscs, larvaceans (plankton), and teleosts (fish). However, prey from only 2 (in 1968), 4 (1966), and 10 (1967) of the 12 major taxa were present in any one year (table 1) . of the 12 major taxa, copepods were by far the dominant group in 1966 (%I ri = 97.0) and 1968 (99.9), but not in 1967 (21.5), when cladocerans (33.1), larvaceans (18.0), and teleosts (25.7) also were common (figure 2) ( (1966, 1967, and 1968) . (Beacham 1986; Gjerdrum et al. 2003) , so there is need for a thorough understanding of its trophic relations. in the protected inner waters of the Salish Sea, 12 major prey taxa were found in its diet: 8 crustacean groups, plus trematodes, molluscs, larvaceans, and teleosts. this suite of prey taxa is similar to that reported for other species of sand lances (Scott 1973; Sekiguchi 1977; richards 1982) and for the Pacific Sand Lance elsewhere (Blackburn and anderson 1997*), including at four sites along British Columbia's outer coast (Hipfner and Galbraith 2013) . further, with one exception, in which mysids were the main prey type (o'Connell and fives 1995), calanoid copepods were the primary prey of sand lances in all studies, so it was interesting that a more balanced array of prey, also including cladocerans, larvaceans, and teleosts, was taken in one of the three years of this study (1967) .
Results
the diet of the Pacific Sand Lance along British Col umbia's outer coast included a broader array of copepod taxa and different life stages (Hipfner and Galbraith 2013) than in the Salish Sea (this study). Pseudocalanus (especially in the north) and Calanus marshallae (especially in the south) were the primary prey along the outer coast. Pseudocalanus was the primary prey in only one of the three years in the Salish Sea, and C. marshallae was not found at all. Copepod nauplii, the main prey of Pacific Sand Lance in two of the three years in the Salish Sea, occurred in trace amounts in just 2 of 12 site-years along the outer coast.
the differences between the two sets of studies could reflect any or all of four factors: (1) four decades separate them; (2) the age and size structure of the Pacific Sand Lance differed, with the outer coast study including only Pacific Sand Lance >100 mm fork length; (3) the timing of sampling differed (april to early July in the Salish Sea and July to early august along the outer coast); and (4) the copepod communities of the Salish Sea and the outer coast differ.
We cannot assess the role that changes in the marine environment over time may have played, but there is reason to believe that all three of the remaining factors were involved. first, sand lance diets vary with age and size (o'Connell and fives 1995); for example, the amount of the larger C. marshallae consumed by Pacific Sand Lance increased with fork length, while the amount of the smaller Pseudocalanus did not (Hipfner and Galbraith 2013) . Second, the fact that copepod nauplii (an early larval stage) were very common in diets in the Salish Sea in both years when sampling occurred in spring but not in any year in the Salish Sea or along the outer coast when sampling occurred in summer implies that seasonal timing is a factor. and lastly, the summertime copepod community of the Salish Sea is dominated by small copepods, including Pseudocalanus (Sastri and Dower 2009), which was the primary prey of Pacific Sand Lance in July 1966, whereas Pseudocalanus and Calanus marshallae, the dominant prey along the outer coast in all three years of study (2009, 2010, and 2011) (Hipfner and Galbraith 2013) , are two of the three most abundant zooplankters in continental shelf waters from oregon to the Bering Sea (Mackas and Coyle 2005) .
